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This thesis  descr ibes an EPR and opt lca l  s tudy of  the
coppe r  i n  t he  ac t i ve  s i t e  o f  t he  f o l l ow ing  p ro te ins  wh i ch  a re
d iamagne t i c  i n  t he  na t i ve  s ta te :  hemocyan in  o f  t he  sna i l
Hel ix  pomat ia and of  the crab Cancer magister  and tyros i -nase
o f  t he  mush room Agar i cus  b i spo ra .
I n  chap te r  1  an  i n t roduc t i on  on  me ta l l op ro te ins  i n
general  and on copper prote ins in  par t icu lar  is  g iven.  The
h i s to ry  o f  t he  know ledge  o f  t he  ac t i ve  s i t e  i n  hemocyan ins  l s
b r l e f l y  summar i zed .
In chaptet  2 is  shown that  contrary to the resul ts  of
o the r  au tho rs ,  no  co r re la t l on  ex i s t s  be tween  the  p resence  o f
an  EPR s igna l  and  the  ag ing  p rocess  i n  hemocyan in .  I t  was
impossib le to prepare "methemocyanin"  in  the way as descr ibed
by other  authors.
I n  chap te r  3  we  repo r t  EPR s igna l s  i n  n i t r i t e - t r ea ted
and in NO-treated Hel ix  pomat ia hemocyanin.  We f ind d ipole-
d ipo le  coup l i ng  be tween  two  Cu( I I )  i ons  i n  t he  NO- t rea ted
p ro te in ,  as  seen  f rom theÀm =  1  andAm =  2  EPR s igna l s  and
from the normal  Cur ie behaviour  of  the s ignal  between 230oK
and  96oK .  N i t r i t e  t r ea tmen t  o f  t he  p ro te in  resu l t s  i n  "mono-
m e r i c "  C u ( t t )  r P n  s i g n a l s .
fn chapter  4 the resul ts  obta ined wi th NO-treated
HeI ix  pomat ia hemocyanin are extended and conf i rmed wi th
Cance r  mag is te r  hemocyan in  and  w i th  t y ros inase  T " '  (wh i ch  i - s
s imi lar  to  deoxyhemocyanin)  f rom Agar icus b ispora.  We f ind no
deviat ion f rom the normal  Cur ie behaviour  of  the EPR s ignals
be tyeen  230oK  and  14oK ,  resu l t i ng  i n  an  uppe r  l im i t  o f  10
.*-1 fo"  the exchange constant  . r l  "Di*er ic i 'Am = 1 and "mono-
mer i c "  Cu ( t l )  s i gna l s  can  be  sepa ra ted  by  t he i r  d i f f e ren t
saturat ion behaviour  at  14oK. The Am = 2 s ignals are not
saturable up to 35O mW at  14oK.
In  chap te r  5  EPR spec t ra  o f  n i t r i t e - t r ea ted  He l i x  pomat ia
hemocyanin (at  35 GHz) and Cancer magister  hemocyanin <at  S
&lz) are reported. The "mon6il6iIE"-EFE-;i6ctra found are
simulated wi th a rhombic Hami l tonian and an anisotropic  l ine-
width,  probably resul t ing f rom superhyperf ine coupl ing wi th
ni t rogen nucle i .  On basis  of  the EPR parameters of  the "mono-
mer i c "  Cu ( I I )  spec t ra ,  t he  n i t r i t e - t r ea ted  p ro te ins  con ta in
t ype  2  Cu ( t t )  i ons .  Compu te r  s imu la t i ons  a re  p resen ted  o f  t he
"dimer ic"  Am = 1 and A,m = 2 EPR spectra in  chapter  3 and 4.
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The lat ter  s imulat ions are made under the assumpt ion of  ax ia l
symmetry around the Cu(I ï )  ions and of  a copper-copper
d i rec t i on  co l l i nea r  w l t h  t he  symmet ry  axes  o f  t he  Cu ( I I )  i ons .
Exchange coupl ing is  neglected.  Deviat ions f rom axia l  symmetry
can be present  in  Cancer magister  hemocyanin and in tyros inase.
Re l i ab le  es t ima t i ons  o f  t he  coppe r - coppe r  d i s tances  can  be
g i ven  i n  a t l  cases  and  these  a re  6 ,2  +O.3  Á  i n  t he  hemocyan ins
ánO 5 .2  +O.S  I  i n  t y ros inase .  The  EPR-pa rame te rs  used  i n  t he
spectrum-simulat ions are I ls ted .
I n  chap te r  6  an  op t i ca l  and  CD s tudy  o f  t y ros inase  T "
shows the presence of  three bands between 8O0 and 4O0 nm at
755 ,  653  and  450  nm.  The  CD spec t rum o f  t y ros inase  T "  be tween
400 and 250 nm shows changes upon t reatment  wj- th hydroxyl -
am ine ,  s im i l a r  t o  t hose  obse rved  on  regene ra t i on  o f  aged  hemo-
cyan in  by  a  s im i l a r  p rocedu re ,  and  sugges t i ng  a  s t ruc tu ra l
re la t i onsh Íp  be tween  t y ros inase  and  hemocyan in .
In chapter  7 tentat ive models for  the st rueture of  the
ac t i ve  s i t e  i n  hemocyan ins  a re  d i scussed .  Desp i t e  100  yea rs
of  hemocyanin research our  knowledge of  the act ive s l te  is
s t i l l  ve ry  l im i t ed .  14 re  need  more  i n fo rma t i on ,  p re fe rab l y  f r om
an  X - ray  d i f f r ac t i on  s tudy  o f  s i ng le  c r ys ta l s  be fo re  a  be t te r
answer to the problem of  the st ructure of  the act ive s i te  can
b e  g i v e n .
